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( ), ,
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 = M/a;
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001 120 120 73 x

002 105 225   

003 132 357   

004 96 453   

005 110 563 503,47 x 

006 102 665   

007 165 839   

008 98 937 933,94 x 

009 115 1052   

- - -   

- - -   

- - -   

170 ( ) 196 17219   

 17219    

 = 40 = 17219 / 40 = 430,47

 1  430,47 = 73  = 001, 005, 008, ... 
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 ( ) ,  (3); :

 + ,  + 2 ,  + 3 . .

5. .

 4: -

001  = 40

002 X = 170 / 40 = 4,25

003  1  4,25 = 2

004  = 002, 006, 011, ... 

005   

006 X  

007   

008   

009   

010   

011 X  

-   

-   

-   

170 ( )   
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 3: 

?
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(« ») 

-

 ( ) ?

-

(

 15 )?

   

1- :

,

 ( )

2- :

(
)

1- :

 ( )

2- :

(

)
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-
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-
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,
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:

»,

 ( .: John Watters and 

Patrick Biernacki: “Targeted sampling: options for 

the study of hidden populations”, Social Problems 

(Vol. 36, No. 4, 1989). 

,

,

,

.

,

. ,

, ,

,

,

,

.

 5. 

.

.

,

,

.

.

,
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,
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(n) 

:

:

D =  ( . . 53); 
P1 = 

;
P2 =

,  (P2 – P1)

,
;

P = (P1 + P2) / 2; 

1Z =  z, 

 ( );

1
Z =  z, 

 ( );

1Z
1

Z

 5, 

 4. 

 5:  Z1-  Z1-

Z1- Z1- / 2 Z1-

0,10 1,282 1,645 0,30 0,53 

0,05 1,645 1,960 0,20 0,83 

0,025 1,960 2,240 0,10 1,282 

0,01 2,326 2,576 0,05 1,645 

  0,025 1,960  

  0,01 2,326  

2

12

2

221111

)PP(

])P1(P)P1(PZ)P1(P2Z[
Dn
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 4: 

 1 

,  10 

,

,  90 % ,

,  (  90%-

). ,  95%- , -

 10 ,

 ( ,

 95 %). ,

,

,  30 %. ,

, ,

,  40 %.  P1 = 0,30  P2 = 0,40 

 z  Z1-  = 95% (1,645)  z  Z1-  = 90 % 

(1,282). , :

= 776 ( )

 2 

,  15 

- ,  12 

. ,

 95 %,  – 80 %. 

, ,  55 

%. ,  P1 = 0,55  P2 = 0,40  z Z1-

= 1,645 (  95 %)  Z1-  = 0,84 (

 80 %). , :

= 271 ( )

:  2.

, -

,

.  6 

,

 10  15 

,

.

01,0

8600,01096,1
2

)3,04,0(

6,04,07,03,0282,165,035,02645,1
2n

2
2

225,0

865,51617,1
2

)55,040,0(

45,055,06,04,084,0525,0475,02645,1
2n

2
2
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 6:  P1, P2, Z1-  Z1-

 Z1- / Z1- (  /  %) 

P1 P2 95 / 90 95 / 80 90 / 90 90 / 80 

0,10 0,20 432 312 330 227 

0,10 0,25 216 156 165 114 

0,20 0,30 636 460 485 336 

0,20 0,35 299 216 229 158 

0,30 0,40 773 558 594 408 

0,30 0,45 352 255 270 186 

0,40 0,50 841 607 646 444 

0,40 0,55 375 271 288 198 

0,50 0,60 841 607 646 444 

0,50 0,65 367 266 282 194 

0,60 0,70 773 558 594 408 

0,60 0,75 329 238 253 174 

0,70 0,80 636 460 485 336 

0,70 0,85 261 189 200 138 

0,80 0,90 432 312 331 228 

0,80 0,95 163 118 125 86 

:  2 

,

. ,

,

 ( ),

 ( ).

.

,

,

.

,

 4. ,

 200. 

,

 200 ? ,

, ,

,

,

.

, ,

,  200 

,

.

,

–

,

,

,

.

, ,

-

,
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,  40%, 

,  n = 500 

( = 200 / 0,4) ,  n = 200 

,

.

 5. 

 5: 

 1 

 “ ,

” ,

 12 ,

,

. , , ,

,

,  n = 320 .

, ,  20  5 

 12- .

, , ,

 n = 320 , :

: n = 320 / 0.20 = 1600 .

: n = 320 / 0.05 = 6400 .

 2 

 “ ,

 ” 

, ,

 (75 )

 12 . ,  (

)  n = 275 ,

,

,  n = 275 / 0.75 = 367 .

, , ,

,

.

.

.

,

,

,

,

. , ,

,

,

20 %  30 %, 

 20 %. 

,
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 (P2 – P1)

?

,

. ,

,

,

.

,

,

:

?

,

?

-

? , ,

,

,
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 25 . ,

,

  (P2 – P1)

,

. , , ,

,

. ,
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.
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,

, ,

,

,

.

,

.

,

,

.  95 % 

,  95 % 

,

,

.

,

.

,

.

7.

,

,

 “ ”

 10–15 

. ,

, ,

,

,

,

,

.

 (P1)

, ,

 P1. ,

,

,

.

,

.

,

 P1  0,50. 

,

,

,

 0,50. 

,

0,50, - ,

,

 P1 .

, ,

 P1 = 0,5 

. ,

 P1 -

 0,50, 

,

.

,

,  P1

 0,50. 

 D, 

.

 (

).  D 

,

,

,

,

.

 D :

 ( )
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- .

, 10 ,

,

 100 

, ,

,  10 

,  10 

,

, .

,

. ,

,

, ,

,

.

 «

».

,

,

,

,

.

( ) :

[  ( )
 ( ) ]2

 = 
[ ]2 +
+ [ ]2

 D 

:

D = 1 +
,

– 1 •

,

,

 « »

. ,

 ( ,   20 

– 25 ), ,

 D = 2,0 

,

.

. ,

,

,

,

.

 z 

 – - ?

 4 

,

 – 

,

,

 Z1-

95 % (1,645). ,

, ,

.

,

, ,

,  1,645 

 95 %,  1,96. 

,
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,

 Z1- /2. , , ,
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,
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,

:

 n = 500 ,  – 

 n = 200 
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 n = 200 
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,
. ,

,
,

,
,

. , : (1) 
,

, (2) 
,

,  (3) .

?

, , ,

,

,

. ,

,

,

.

: (1) 

 (2) 

,

,

.

 ( . ).    
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 7. ,

?

?

1. ,

 (

)

,

 1 

2.

,

,

 3 

,

 1 

3.

,

,

 3 

,

 1 

4. ,

" "

,

 1 

 = ,

 = 

,

,

.

, ,

,

.

.  7 

,

,

.

 (

).

6

.

, ,

 4, 

, 3. 

,

,

 ( . . 1/

).

,

,

.

,

,

,  "SPSS" 

"STATA". ,

" ", 

,

.
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 6:  (Pi),

,

1.

,

.

   

Pi = (m * Mi / M) * (ni / Ni),

Pi =

 i ;

m = ;

Mi =  i; 

 =  (  = Mi); 

ni = ,

 i;  

Ni = ,

 i. 

: , i  Ni

,

.  ni

,

 ni/ . ,

,

, ,

.    

2.

" "

.

   

Pi = m / M,  : 

Pi =  i 

;

m = ;

M = 

;

:

,

,
,

 1,0, 

,

. , ,

, ,

,

.

3.

.

   

Pi = (m * Mi / M) * (ni / Ni),  : 

Pi =  i 

;

m = ;

Mi =  i; 

 =   (  = 

Mi)

ni = ,

 i;  

Ni = ,

 i. 

:

,

.    

4.

.

   

Pi = (m / M) * (ni / Ni), :

Pi =  i 

;

m = ;

 = 

ni = ,

 i;   

Ni =  i. 

:

,

..    
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 6:  (Pi),

,

 ( )

5. ,

,

,

.

   

Pi j= (m * Mi / M) * (b/ Bi),  : 

Pij =

 j  i; 

m = , ;

Mi =  i; 

 = ,

(  = Mi); 

b = , ;

Bi =  i, 

.

:

,

.    

6.

,

.

   

Pi j = (m * Mi / M) * (ni / Ni), :

Pij =

 j  i; 

m = , ;

Mi =  i; 

 = ,      

(  = Mi); 

ni =  i;  

Ni =  i. 

:

,

.

7. ;

;

,

.

   

Pi = (m * Mi / M) * (1/ Si) = m * C/M,  : 

 = ;

Mi = i- ;

 =  (  = Mi); 

Si = , i-

;

C =  ( . . ) .

:

,

.

8. ;

;

,

.

   

Pi = (m * Mi / M) * k/Ni), :

 = ;

Mi = i- ;

 =   (  = Mi); 

k = ,

;

Ni = i- .

:

,

.
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:

Wi = 1/Pi,

Wi = i-

;

Pi = i-

.

, ,

,     EPI-INFO, SPSS .,

, ,

.

,

. , ,

,

,

.

.

,

. ,

.

 (wi') 

i-

:

wi' = wi ni /  wi ni

,

,

.

7

.

 " "

.

.

,

.

.

?

,

 (

).  

, ,

,

. ,

 30 

,

,

 10 

,

 75% 

. ,

, 80% 

.
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,

,

,

 30%. 

 7: ,

 - 

,

 10 

 30. 

,

. ,

, .

,

 3-4  6-7 

.

,  20 

 (

 200 .), 

 130 

 70 

.

,

.

,

,

 75% .

,

.

,

.

,

,

4.    

,

,

,  ni = ,

 i; Pi =  i; wi =  

,  i; wi' = 

,  i. 

ni Pi wi wi ni wi'

1 20 0,033 30,30 606,06 0,0502 

2 11 0,022 45,45 499,95 0,0414 

3 6 0,030 33,33 199,98 0,0166 

4 13 0,043 23,26 302,28 0,0250 

5 12 0,023 43,48 521,76 0,0432 

.

.

.

     

  300   12 073,02  
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,

.

.

,

.

 (

,

,

)

.

,

,

.   

,

 SPSS 

EPI-INFO 

.

,

,

.

,

,

,

,

.

,

,

,

,

,

.

,

,

.

 STATA 

SUDAAN. 

.

STATA  SUDAAN 

,

, , ,

.

,

. ,

< 0,05 

,

< 0,04 

< 0,03. 

,

. ,

(

, , ,

<0,05) ,

.   
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,
,

.
,

,
. ,

. ,
, ,

, , ,

. ,
,

,
.

,

,

,

,

.

, ,

,

 ( .  9), 

.

,

 UNAIDS 

MEASURE/Evaluation 

.

,

,

1. 

,

, :

,

,

,

,
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,

,
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,
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,
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2. ,
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 ( .

2)

,

.

.

,

,

.

,

.

,

,

,

 ( ,

),

,

,
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 -

, ,

,

,

,

-
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,

,
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.

,

,
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;
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,
,

, .
,  4, 

.

,

,

. ,

,

,

.

.

,

 EPI-INFO, SPSS, SAS  STATA, 

.

. , , ,

,

, ,

.

,

.

 ( .

5).
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,

,

:

;

,

.

. (  " "

-

,

,  - 

,

).

:

 - 

.

,

,

.

 (1) 

,

,  (2) 

,

.

.

,

,

,

.

 - 

.

, ,

.

, , ,

,

.

. ,

( )

 (

). ,

, ,

,

.

 - 

,

.

.

,

 ( .

 5).  

         

 (  - 

)

,

,

.

, ,

.  "

"

,

 (
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) ,

 " "  " "

( ,

,

).

,

,

, ,

.        

, ,

,

 ( , ,

). 

,

.

,

 " " ( ), 

,

,

.

, ,

" "

.

,

.

,

95%. ,

,  15 

95%-

 12% - 18%, 

,  95 

,

.

,

.

,

,

.

,

,

,

, ,

. ,

 (

),

 100. 

,  700 

 460 

,

,

,

,

:

 1 = 460/700  100 = 65,7% 

,

,

.

,

-

. ,

 460 ,

.

 196 ,

,

:
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194/460  100 = 42,2% 

,

:

:

n -  (

),

-

 ( . .

).

95%-

:

95% CI =  ± 1,96 (SE) 

 ( )

. ,

,

,

.

 (  - 

, )
,

,

- ,

, .

, ,
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 3:  ( ) -

 – ,

1 10 10  1-10  9,98  1 

2 18 28  11-28   

3 15 43 29-43  33,73 2 

4 16 59 44-59 57,48 3 

5 12 71 60-71   

6 17 88 72-88 81,23 4 

7 14 102 89-102   

8 17 119 103-119 104,98 5 

9 10 129 120-129 128,73 6 

10 13 142 130-142   

11 16 158 143-158 152,48 7 

12 13 171 159-171   

13 11 182 172-182 176,23 8 

14 14 196 183-196   

15 11 207 197-207 199,98 9 

16 10 217 208-217   

17 16 233 218-233 223,73 10 

18 15 248 234-248 247,48 11 

19 15 263 249-263   

20 13 276 264-276 271,23 12 

21 16 292 277-292   

22 14 306 293-306 294,98 13 

23 17 323 307-323 318,73 14 

24 20 343 324-343 342,48 15 

25 17 360 344-360   

26 15 375 361-375 366,23 16 

27 13 388 376-388   

28 10 398 389-398 389,98 17 

29 15 413 399-413   

30 16 429 414-429 413,73 18 

31 17 446 430-446 437,48 19 

32 16 462 447-462 461,23 20 

33 13 475 463-472   

 475 475    

 ( ) - 475   

 ( ) - 20

 = 9.98 

 ( / ) - 23,75    

,  - 9,98; 33,75; 57,48; 81,23 . .
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 3 : , -  ( ,

,  " "
)

1.  1, 28.  10, 55.  19, 

2.  1, 29.  10, 56.  19, 

3.  1, 30.  10, 57.  19, 

4.  2, 31.  11, 58.  20, 

5.  2, 32.  11, 59.  20, 

6.  2, 33.  11, 60.  20, 

7.  3, 34.  12, 61.  21, 

8.  3, 35.  12, 62.  21, 

9.  3, 36.  12, 63.  21, 

10.  4, 37.  13, 64.  22, 

11.  4, 38.  13, 65.  22, 

12.  4, 39.  13, 66.  22, 

13.  5, 40.  14, 67.  23, 

14.  5, 41.  14, 68.  23, 

15.  5, 42.  14, 69.  23, 

16.  6, 43.  15, 70.  24, 

17.  6, 44.  15, 71.  24, 

18.  6, 45.  15, 72.  24, 

19.  7, 46.  16, 73.  25, 

20.  7, 47.  16, 74.  25, 

21.  7, 48.  16, 75.  25, 

22.  8, 49.  17, 

23.  8, 50.  17, 

24.  8, 51.  17, 

25.  9, 52.  18, 

26.  9, 53.  18, 

27.  9, 54.  18, 

:  - ,  + 

 - ,

 - 

 - 

 ( - )  ( ): 75   

 ( ) - 34

 ( / ) - 2,21    

,  - 1.39, 3.60, 5.81.8.02 . .

 - 1,39 
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 7:  6 

: United Nations Children’s Fund. 1995. Monitoring Progress Toward the Goals of the World Summit 

for Children: A Practical Handbook for Multiple-Indicator Surveys. New York: UNICEF. 
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: United Nations Children’s Fund. 1995. Monitoring Progress Toward the Goals of the World Summit for Children : 
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 « - »:

« - »

, p 

CC 0,99 0,98 0,95 0,90 0,80 0,50 0,20 0,10 0,05 0,02 0,01 0,001 

1 0,000 0,001 0,004 0,016 0,064 0,455 1,64 2,71 3,84 5,41 6,64 10,83 

2 0,020 0,040 0,103 0,211 0,446 1,386 3,22 4,61 5,99 7,82 9,21 13,82 

3 0,115 0,185 0,352 0,584 1,005 2,366 4,64 6,25 7,82 9,84 11,35 16,27 

4 0,297 0,429 0,711 1,064 1,649 3,357 5,99 7,78 9,49 11,67 13,28 18,47 

5 0,554 0,752 1,145 1,610 2,343 4,351 7,29 9,24 11,07 13,39 15,09 20,52 

6 0,872 1,124 1,635 2,204 3,070 5,35 8,56 10,65 12,59 15,03 16,81 22,46 

7 1,239 1,564 2,167 2,833 3,822 6,35 9,80 12,02 14,07 16,62 18,48 24,32 

8 1,646 2,032 2,733 3,490 4,594 7,34 11,03 13,36 15,51 18,17 20,09 26,13 

9 2,088 2,532 3,325 4,168 5,380 8,34 12,24 14,68 16,92 19,68 21,67 27,88 

10 2,558 3,059 3,940 4,865 6,179 9,34 13,44 15,99 18,31 21,16 23,21 29,59 

11 3,05 3,61 4,58 5,58 6,99 10,34 14,63 17,28 19,68 22,62 24,73 31,26 

12 3,57 4,18 5,23 6,30 7,81 11,34 15,81 18,55 21,03 24,05 26,22 32,91 

13 4,11 4,77 5,89 7,04 8,63 12,34 16,99 19,81 22,36 25,47 27,69 34,53 

14 4,66 5,37 6,57 7,79 9,47 13,34 18,15 21,06 23,69 26,87 29,14 36,12 

15 5,23 5,99 7,26 8,55 10,31 14,34 19,31 22,31 25,00 28,26 30,58 37,70 

16 5,81 6,61 7,96 9,31 11,15 15,34 20,47 23,54 26,30 29,63 32,00 39,25 

17 6,41 7,26 8,67 10,09 12,00 16,34 21,62 24,77 27,59 31,00 33,41 40,79 

18 7,02 7,91 9,39 10,87 12,86 17,34 22,76 25,99 28,87 32,55 34,81 42,31 

19 7,63 8,57 10,12 11,65 13,72 18,34 23,90 27,20 30,14 33,69 36,19 43,82 

20 8,26 9,24 10,85 12,44 14,58 19,34 25,04 28,41 31,41 35,02 37,57 45,32 

21 8,90 9,92 11,59 13,24 15,45 20,34 26,17 29,62 32,67 36,34 38,93 46,80 

22 9,54 10,06 12,34 14,04 16,31 21,34 27,30 30,81 33,92 37,66 40,29 48,27 

23 10,20 11,29 13,09 14,85 17,19 22,34 28,43 32,01 35,17 38,97 41,64 49,73 

24 10,86 11,99 13,85 15,66 18,06 23,34 29,55 33,20 36,42 40,27 42,98 51,18 

25 11,52 12,70 14,61 16,47 18,94 24,34 30,68 34,38 37,65 41,57 44,31 52,62 

26 12,20 13,41 15,38 17,29 19,82 25,34 31,80 35,56 38,89 42,86 45,64 54,05 

27 12,88 14,13 16,15 18,11 20,70 26,34 32,91 36,74 40,11 44,14 46,96 55,48 

28 13,57 14,85 16,93 18,94 21,59 27,34 34,03 37,92 41,34 45,42 48,28 56,89 

29 14,26 15,57 17,71 19,77 22,48 28,34 35,14 39,09 42,56 46,69 49,59 58,30 

30 14,95 16,31 18,49 20,60 23,36 29,34 36,25 40,26 43,77 47,96 50,89 59,70 
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0 1 2 3+

< 20  12 4 6 9 31 

20 – 24 87 36 21 27 171 

25 – 29 75 29 11 18 133 

30+ 177 26 11 13 227 

351 95 49 67 562

 2 : ,

( ).

.

 * 
 =

 N 

 1 (  – < 20 ,

 – 0)  = 31 * 351 / 562 = 19. 

 2 (  – < 20 ,

 – 1)  = 31 * 95 / 562 = 5. 

,

:

0 1 2 3+

< 20  19 5 3 4 31 

20 – 24 107 29 15 20 171 

25 – 29 83 22 12 16 133 

30+ 142 38 20 27 227 

351 95 49 67 562

 3 : 

 ( ,

), , :

(  – )
2

 1: (12 – 19)
2
 / 19 = 49 / 19 = 2,58 
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 2: (4 – 5)
2
 / 5 = 0,2 

:

0 1 2 3+

< 20  2,58 0,2 3 6,25 12,03 

20 – 24 3,74 1,69 2,4 2,45 10,28 

25 – 29 0,77 2,23 0,08 0,25 3,33 

30+ 8,63 3,79 4,05 7,26 23,73 

15,72 7,91 9,53 16,21 49,37

 4 : , .

 « - ».  ( ,

)

,

. , :

2
 = 49,37. 

 5 : , ,
2

, .

 = (  – 1) * (  – 1) 

, :

 = (4 – 1) * (4 – 1) = 9. 

 6 :  « - »
2
 = 49,37 .  = 9 

2

 27,88  (  p) 0,001. 

,

, . p,  0,001, 

 99,9 . ,

, ,  99,9 

,

.

,

,

, , ,
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